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DETAILED ACTION 

Claim Rejections - 35 USC § 112 

1. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the subject 
matter, which the applicant regards as his invention. 

2. Claims 1-18 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distincdy claim the subject matter which applicant regards as the 
invention. 

Claim 1 includes the limitation, "... depositing metal onto the substrate. . ." but claim 1 fails 
to state if the metal is deposited on the imaged layers. 

Claims 3-4 recite limitations, which are in parenthesis; therefore it is unclear if applicant is 
actually claming what is stated within the parenthesis. 

Claim 4 recites the limitation "... and the exposure time of the second photoimageable film 
is between about 5 and about 20mJ. . ." It appears that a range of cure energy is being claimed and 
should be recited as such by using appropriate language. Appropriate correction is required. 

Claim 14 recites the limitation "... and the protective cover layer is removed." There is 
insufficient antecedent basis for this limitation in the claim. 

Claim 15 is stated as depending from claim 15. Correction is required stating the proper 
claim from which Claim 15 depends. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on sale in 
this country, more than one year prior to the date of application for patent in the United States. 



Application/Control Number: 10/820,236 
Art Unit: 1756 



Page 3 



4. Claims 1-10 and 16-18 are rejected under 35 U.S.C. 102(b) as being anticipated by Minter 
('035). 

Minter ('035) discloses a method of forming T-shaped metal contacts on a dielectric 
substrate. The method comprises depositing a first photoresist composition onto a substrate to form 
a first photoresist layer. (See, col.4, 60-62). Then a second photoresist composition is deposited onto 
the first photoresist layer to form a second photoresist layer. (See, col. 4, 63-65). This teaches the 
limitations of claim 1 where a first photoimageable layer is provided on a substrate with a second 
layer. 

A non-imaging exposure step occurs after the layers are deposited onto the substrate. (See, 
col.8, 37-41). This is followed by an image wise exposure of both layers individually or 
simultaneously, and a step of developing the photoresist layers individually or simultaneously. (See, 
col. 5, 11-25). In Example 1 (See, col.10, 48-51) the development of the resist stack lasts for 2 
minutes, which overlaps with the time ranges recited for development dwell time recited in claim 3. 
After the development step a layer of metal is deposited onto the upper surface of the second 
photoresist layer. (See, col.10, 1-6). Then the entire construction is soaked in a solvent so the metal 
layer on top of the photoresist layers that are dissolved can be lifted off, which leaves a well-defined 
T-gate and metal contacts on the upper surface of the substrate. (See, col. 10, 14-21). This 
disclosure teaches the limitations of claim 1 where uncured areas of the first and second 
photoimageable layers are developed off to produce an image on the substrate over which a metal is 
deposited, and the subsequent stripping of the first and second film layers from the substrate leaving 
the metal pattern on the substrate. 
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Minter ('035) discloses the two photoresist layers coated on the substrate are different types 
of positive acting photoresist layers that have distinctly different solubility. (See, col. 5,65-col.6, 2). 
This disclosure meets the limitations of claim 2 and 3. Minter ('035) further explains the T-gate 
metal contact, which is a ledge formed at the upper surface of the first layer of photoresist, forms 
because the cavity in the surface of photoresist layer 2 after development is narrower as it 
approaches the first layer of photoresist. (See, col. 9, 55-67). This disclosure teaches the limitation 
of claim 16 where after development the second photoimageable film overhangs the first 
photoimageable film. 

Minter ('035) also discloses possible compositions for each photoresist layer coated on the 
substrate. The photoresist layers can be a mixture that includes a binder resin such as poly(4- 
hydroxystyrene), a monomer such as polymethylmethacrylate- methacrylic acid, and a photo 
sensitizer that is comprised of hydroxyl benzophenones, which are then mixed together with a 
suitable solvent. Minter ('035) also discloses that other conventional additives such as dyes, 
adhesion promoters, or non-ionic surfactants can be added to the photoresist composition of either 
layer before deposition on the substrate. This disclosure teaches the limitations of claims 5-10. 

Minter ('035) further discloses the metal layer can be applied by techniques that include 
sputtering as recited in claim 17, and that any suitable metal for deposition includes any metal that is 
typically used in the formation of microelectronic devices, which includes gold as recited in claim 1 8. 
(See, col. 10, 6-11). This disclosure meets the limitations of claims 17-18. 

Minter ('035) teaches all the limitations of claims 1-10 and 16-18. 
5. Claims 1-3 and 16 are rejected under 35 U.S.C. 102(b) as being anticipated by Lai ('967). 

Lai ('967) teaches a method of fabricating submicron T-shaped gates for field effect 
transistors. As part of the method a first, second and third layer of photoresist are deposited over 
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each other onto a substrate. (See, col 3, 38-43). Then all three layers are simultaneously exposed to 
using an electron beam lithography system to form exposed regions in the three layers of 
photoresist. (See, col 3, 46-47). The three layers are developed to form an opening, and then metal 
is evaporated on top of the remaining photoresist and fills the opening formed. Acetone is used to 
lift off the photoresist layers, and the metal that is on the top photoresist layer in order to obtain a 
submicron T-gate. (See, col. 3, 54-56). This disclosure teaches the limitations of claim 1. 

Lai ( c 967) explains that the three photoresist layers formed on the substrate consist of two 
types of photoresist with different electron beam sensitivities and resolutions. (See, col.3, 57-59). As 
a result Lai ('967) discloses an overhang is formed at the third or uppermost layer of photoresist 
over the second or lower layer of photoresist, as recited in claim 16. (See, col. 4, 5-13). Lai ('967) 
explains the overhang is formed from an opening in the third layer of photoresist layer that after 
development is smaller than an opening in the second layer because the third layer is less sensitive to 
radiation than the second layer of photoresist. (See, col.4, 5-13). Therefore, this disclosure also 
meets the limitations of claims 2 and 3. 

Lai ('967) teaches all the limitations of claims 1-3 and 16. 

Claim Rejections - 35 USC § 103 
6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 
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7. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 (1966), 
that are applied for establishing a background for determining obviousness under 35 U.S.C. 103(a) 
are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or 
nonobviousness. 

8. Claims 3-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over Minter ('035) in 
view of Blessington ('928). Minter ('035) is relied upon as discussed in the rejection of claims 1-10 
and 16-18 under 35 USC 102(b) above in paragraph 4. However, Minter ('035) fails to disclose a 
step where the development dwell time (in 1% potassium carbonate at 90°F) of the first 
photoimageable film is between about 40 and about 60 seconds and the development dwell time of 
the second photoimageable film is between about 80 and about 120 seconds as recited in claim 3. 
Minter ('035) also fails to disclose that the cure energy of the first photoimageable film is between 
about 30 mj and lOOmJ and the cure energy of the second photoimageable film is between about 5 
and about 20mJ. 

However, Blessington ( £ 928) teaches a process that uses a potassium carbonate developing 
solution. Blessington ('928) discloses a method of screen printing stencil that can be used for 
printing substrates in the electron substrate fabrication industry. A pattern of resist is applied to a 
conductive mandrel and then patterned with radiation at an energy level ranging between about 
150mJ/cm 2 to about 1500mJ/cm 2 . (see, col. 3, 20-22; 63-67). The photoresist layer is developed 
using a solution of potassium carbonate at about .5 to about 2% by weight at a temperature of about 
80°F to about 110°F. (See, col.3, 67-col.4, 4). Although Blessington ('928) does not specify a 
development dwell time for the resist layer, as recited in claim 3, one of ordinary skill in the art could 
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determine a proper time based on the type of photoresist used. Therefore, the disclosures in 
Blessington ('928) meet the limitations of claims 3-4. 

It would have been obvious to one of ordinary skill in the art at the time of invention by 
applicant to modify the teachings of Minter ('035) with the teachings of Blessington ( c 928) because 
Blessington ('928) teaches that a dilute solution of potassium carbonate can be used to develop a 
resist layer that is patterned as part of an electronic substrate formation process, which includes a 
step of electroforming a layer of metal such as gold over the patterned resist layer. 
9. Claims 11-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Minter ('035) in 
view of Gelorme ('245). Minter ('035) is relied upon as discussed in the rejection of claims 1-10 and 
16-18 under 35 USC 102(b) in paragraph 4 above. 

Minter ('035) fails to disclose a step where the photoresist composition is coated over a 
carrier sheet that is selected from a group consisting of polyester and polyethylene terephthalate, 
after which the solvent is removed as recited in claims 11-12. Minter ('035) also fails to disclose a 
step where a removable protective layer is applied to the top of the composition, as recited in claim 
13. However, Gelorme ('245) teaches such process steps. 

Gelorme ('245) teaches a photoresist composition that is useful in the manufacture of 
printed circuit boards. The composition is applied to a substrate by first coating onto a carrier 
medium such as Mylar, which is one trade name for polyethylene terephthalate (PET) and other 
polyester films, and then removing solvent by heating. (See, col.7,10-16). This disclosure teaches the 
limitations of claims 11-12. After the solvent is removed by drying the carrier medium can be rolled 
for storage. (See, col. 7,19-21). This disclosure teaches the carrier medium can function as a 
protective layer for the photoresist, as recited in claim 13. 
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It would have been obvious to one of ordinary skill in the art at the time of invention by 
applicant to modify the teachings of Minter ('035) with the teachings of Gelorme ('245) because 
Gelorme ('245) teaches a photoresist composition can be transferred to a substrate by first applying 
it to a carrier medium such as a Mylar film, which is dried until most of the solvent is removed, and 
that film on which the photoresist is coated can be rolled for storage until it is to applied to the 
substrate; therefore functioning as a protective layer for the resist. 

10. Claims 1445 are rejected under 35 U.S.C. 103(a) as being unpatentable over Minter ('035) in 
view of Bhatt ('517). Minter ('035) is relied upon as discussed in the rejection of claims 1-10 and 16- 
18 under 35 USC 102(b) in paragraph 4 above. 

Minter ('035) fails to disclose a step where the first photoimageable layer is applied to the 
substrate by lamination using heat and/ or pressure, and the protective cover layer is removed as 
recited in claim 14. Moreover, Minter ('035) does not disclose that a second photoimageable layer is 
applied over the first photoimageable film layer by lamination using heat and/or pressure, and is 
imaged with the protective layer still in place as recited in claim 15. 

Bhatt ('517) teaches a method of preparing as substrate for plating. In this method a first 
photoimageable layer is vacuum laminated onto the substrate. (See, col. 4, 44-51). Then an aqueous 
photoimageable film is vacuum laminated onto the surface of the first film layer. (See, col. 4, 51-54). 
This disclosure teaches the limitations of claims 14-15. 

It would have been obvious to one of ordinary skill in the art to modify the teachings of 
Minter ('035) with the teachings of Bhatt ('517) because Bhatt teaches that vacuum lamination is 
another method by which multiple layers of photoimageable film can be applied to a substrate on 
which a metal pattern is to be formed. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the examiner 



should be directed to Caleen O. Sullivan whose telephone number is 571-272-6569. The examiner 
can normally be reached on Monday-Friday 8:30am-5 :00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Mark Huff can be reached on 571-272-1385. The fax phone number for the organization where this 



Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like 
assistance from a USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



application or proceeding is assigned is 571-273-8300. 
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